The high incidence of fragility fractures in cortico-cancellous bone locations, plus the fact that individual skeletal 24 sites exhibit different responsiveness to load and disease, emphasizes the need to document separately gene 25 expression in cortical and cancellous bones. A further confounding factor is marrow contamination since its 26 high cellularity may effect gene expression measurements. We isolated RNA from cortical and cancellous 27 bones Q5 of intact mouse tibiae, and also after marrow removal by flushing or centrifugation. RNA isolated from 28 cancellous bone by each method was sufficient for gene expression analysis. Centrifugation removed contami-29 nating cells more efficiently than flushing, as indexed by histology and decreased expression of Icam4, a highly 30 expressed erythroid gene. In contrast, centrifuged cortical bone had 12-and 13-fold higher expression of the 31 bone-related genes Col1a1 and Bglap, while levels in marrow-free cancellous bone were 30-and 31-fold higher 32 when compared to bone where marrow was left intact. Furthermore, cortical bone had higher expression of 33 Col1a1 and Bglap than cancellous bone. Thus, RNA isolated by this novel approach can reveal site-specific changes 34 in gene expression in cortical and cancellous bone sites. 35 © 2014 Elsevier Inc. All rights reserved. extensive contamination of RNA isolated from unfractionated bone.
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The high incidence of fragility fractures in cortico-cancellous bone locations, plus the fact that individual skeletal 24 sites exhibit different responsiveness to load and disease, emphasizes the need to document separately gene 25 expression in cortical and cancellous bones. A further confounding factor is marrow contamination since its 26 high cellularity may effect gene expression measurements. We isolated RNA from cortical and cancellous 27 bones Q5 of intact mouse tibiae, and also after marrow removal by flushing or centrifugation. RNA isolated from 28 cancellous bone by each method was sufficient for gene expression analysis. Centrifugation removed contami-29 nating cells more efficiently than flushing, as indexed by histology and decreased expression of Icam4, a highly 30 expressed erythroid gene. In contrast, centrifuged cortical bone had 12-and 13-fold higher expression of the 31 bone-related genes Col1a1 and Bglap, while levels in marrow-free cancellous bone were 30-and 31-fold higher 32 when compared to bone where marrow was left intact. Furthermore, cortical bone had higher expression of 33 Col1a1 and Bglap than cancellous bone. Thus, RNA isolated by this novel approach can reveal site-specific changes 34 in gene expression in cortical and cancellous bone sites. 35 © 2014 Elsevier Inc. All rights reserved. extensive contamination of RNA isolated from unfractionated bone.
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The relative efficacy of flushing to centrifugation has not been studied,
77
nor has the degree of bone marrow presence on gene expression.
78
More importantly, gene expression has not been reported in minimally 
We describe a method to isolate high quality RNA from cortical and, Integra LifeSciences Corp., Plainsboro, NJ, USA), which was used to 103 mechanically separate a cancellous core from the cortical shell ( Fig. 1 ).
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The IACUC of Cornell University approved all animal procedures. Inc., Ames, IA, USA).
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RNA isolation from marrow 133
Marrow from centrifuged bones (n = 3) was placed into RNAlater
134
(Qiagen) at 4 C until RNA isolation. Samples were centrifuged 135 for 5 min, RNAlater was removed, and 600 μL of lysis buffer with Fig. 1 . Schematic of cortical and cancellous bone sample preparation. Tibiae were rapidly dissected and soft tissues, periosteum, epiphysis, fibula, and distal end were removed. Marrow was left intact (group 1), flushed with 1 mL of PBS using a 26 g needle inserted distally (group 2), or centrifuged in nested microcentrifuge tubes for 20 s at 16,100 g (group 3). Tibiae were cut approximately 5 mm distal to the proximal end to isolate the metaphysis, and a 1 mm biopsy punch mechanically separated a cancellous core from the cortical shell. 
280 ratio was within an acceptable range (1. 
